Identification and Quantification of Loline-Type Alkaloids in Endophyte-Infected Grasses by LC-MS/MS.
Lolines, fungal metabolites of the grass-endophyte association, were identified and quantified using newly developed LC-MS/MS methods in endophyte-infected grasses belonging to the Lolium and Festuca genera after extraction with three different solvents using two extraction methods. The shaking extraction method with isopropanol/water was superior to the other methods due to its high sensitivity, high accuracy (recovery within or close to the range of 80-120%), and high precision (coefficient of variation of <10%). Seven loline alkaloids were identified and quantified using our newly established LC-MS/MS methods, and N-formylloline was the most abundant (5 mg/g dry matter), followed by N-acetylloline. These LC-MS/MS methods used the shortest sample handling time and the fewest sample preparation steps and proved to be good alternatives to existing GC and GC-MS analytical methods without compromising analytical efficiency. In conclusion, we developed for the first time a highly sensitive quantitative LC-MS/MS analytical method for the accurate and reproducible quantification and a LightSight-assisted LC-QTRAP/MS qualitative method for the tentative identification of loline-type alkaloids in endophyte-infected grasses.